Respiratory syncytial (RS) virus is now generally accepted as being the principal cause of severe lower respiratory tract infection in infants, particularly during the winter months. However, RS virus is slow to produce a cytopathic effect in cell culture and final identification by this means may take as long as 21 to 28 days. There is therefore a need for a more rapid method of diagnosis as an aid to the management of children suffering from infection with this agent. Joncas, Berthiaume, Williams, Beaudry, and Pavilanis (1969) have detected 'RS-like structures' in nasopharyngeal secretions examined directly by electron microscopy, but these particles may be difficult to distinguish from other paramyxoviruslike particles; moreover the method is limited by the availability of the equipment.
More rapid identification of the virus in cell culture can be obtained by the immunofluorescent staining of cells detached from culture tubes. Using an indirect fluorescent antibody technique McQuillin and Gardner (1968) applied this method to cultures inoculated with material from 16 children suffering from bronchiolitis. They obtained, correctly, a positive result in eight cases, had only one failure and no 'false positives'. This method still took from two to seven days. These workers showed, however, that the fluorescent antibody technique could be used as Received for publication 16 September 1970. a reliable substitute for the neutralization test in virus identification.
Attention has therefore been turned to immunofluorescent staining of material obtained directly from patients. Smears from throat swabs were examined by the indirect fluorescent antibody technique by Gray, MacFarlane, and Sommerville (1968) , but although this method was successful in many cases, these workers found that 14% of their positive immunofluorescent results could not be confirmed in cell culture. McQuillin and Gardner (1968) found this method unsatisfactory because of non-specific fluorescence of background debris and because the preparations did not contain sufficient intact cells. McQuillin, Gardner, and Sturdy (1970) showed that intact cells eluted from cough swabs could be stained successfully by the immunofluorescent technique and suggested that this method might be useful in older children and in those not admitted to hospital.
In children under the age of 2 years more satisfactory results have been obtained by the immunofluorescent examination of material aspirated from the nasopharynx. This approach was employed in Newcastle upon Tyne by Gardner and McQuillin (1968) The materials and methods used were in general similar to those previously described by McQuillin and Gardner (1968) , Gardner and McQuillin (1968) , and Sturdy, McQuillin, and Gardner (1969) . Differences in the techniques used in Newcastle and Manchester are indicated where relevant.
Patients
Specimens were obtained from children under the age of 2 years admitted to hospital with acute respiratory infection, predominantly of the lower respiratory tract. In Newcastle the children were admitted to the Royal Victoria Infirmary, the General Hospital, and the Fleming Memorial Hospital. In Manchester all the children studied were admitted to the Duchess of York Hospital for Babies.
COLLECTION OF SPECIMENS
A throat swab and a specimen of nasopharyngeal secretion were collected from each patient at the same visit, as soon as possible after admission to hospital.
Throat swabs
Throat swabs were broken off into bijoux bottles of transport medium consisting of Hanks' lactalbumin solution with 0-2 % (w/v) bovine albumin and antibiotics. The bottles were conveyed in ice to the laboratory where the medium was used to inoculate tubes of 'Bristol' HeLa, HEp21, secondary rhesus monkey kidney and W138 cells. In Manchester during the second half of the survey cell cultures were inoculated directly with a throat swab at the patient's bedside (Manchester Public Health Laboratory, 1964 ).
Nasopharyngeal secretions Secretions were collected into plastic disposable mucus traps2. One arm of the trap was connected to a suction machine; the other arm was connected to a plastic feeding tube3 which was passed down each nostril in turn so that the tip of the tube reached the nasopharynx. With some babies one nostril only could be used because the other was already occupied by a tube inserted for feeding purposes. Nasopharyngeal secretions were sucked into the trap, which was then disconnected from the tubes, packed in ice and conveyed to the laboratory.
Preparation of Nasopharyngeal Specimens for Immunofluorescence
The lid of the mucus trap was removed in a dust-free manner by cutting through the upper part of the trap with a hot wire. Secretions were transferred from the trap to a bijou bottle containing 2 ml of Dulbecco 'A' phosphate-buffered saline and suspended in the phosphate-buffered saline by sucking up and down with a wide-mouthed Pasteur pipette. Excessive vigour was avoided at this stage because the purpose of the procedure is to examine intact cells. After the suspension had been centrifuged at 1,000 rpm for 10 minutes the supernatant was removed and used to inoculate cell cultures. The deposit was then suspended in 2 ml of phosphatebuffered saline and centrifuged again. The resulting supematant was discarded and the deposited cells were then resuspended in two or three drops of phosphate-buffered saline for making smears on slides. On each slide two smears, each approximately 1 cm square, were made, one for treatment with anti-RS virus serum and the other for treatment with normal rabbit serum at the same dilution. The smears were allowed to dry in air and then fixed in acetone at 4°C for 10 minutes. Preparations must not be too thick, both because the stain may be unable to penetrate and because if the cells are too densely packed those which are fluorescent may be less easily identified.
IMMUNOFLUORESCENT STAINING PROCEDURE
The same antisera were used at both centres. They were prepared and absorbed in the Newcastle laboratory by methods previously described. The (Fig. I v 700 ). Fig. 2 'False positives' may be due either to misleading non-specific fluorescence or to cultural failure in a positive case. Nine of the 10 children who provided 'false positive' preparations had been ill for at least four days; some had been ill for more than 14 days. Unpublished work in the Manchester laboratory has shownl that the isolation rate from cases of RS virus infection falls markedly between the second and sixth days after admission to hospital. Antigen can be demonstrated by fluorescence longer than infection can be detected in cell culture (Gardner, McQuillin, and McGuckin, 1970) and it therefore seems likely that many of our 'false positives' were due to cultural failure in cases seen late in the course of the disease rather than to non-specific fluorescence.
In one case a concurrent adenovirus infection could have interfered with the isolation of RS virus. Although the fluorescent technique offers a clear advantage in terms of speed of diagnosis and may also be applicable when contamination makes tissue culture impossible, the method has some disadvantages. If the patients are any distance from the laboratory arrangements must be made to transport the specimens without delay, preferably cooled in ice, although the same requirement also applies to specimens for virus isolation if the best results are to be obtained. The technique is timeconsuming in terms of the relatively skilled work involved in collecting the specimens, making and staining the preparations, and finally examining them. Nevertheless we consider that the method is potentially reliable and that accuracy could be maintained and the disadvantages minimized by concentrating the tests from one urban area in one laboratory. If the clinician is one who prefers to withhold antibiotics in RS virus infection then the advantages of rapid diagnosis certainly justify the time and work involved.
